Immune responses against tetracycline-dependent transactivators affect long-term expression of mouse erythropoietin delivered by a helper-dependent adenoviral vector.
Helper-dependent adenoviral (HD-Ad) vectors give rise to sustained gene expression after delivery in a variety of organisms. In particular, we previously documented persistent expression of erythropoietin (EPO) in mice after a single intramuscular (i.m.) injection of a HD-Ad vector harboring the mouse EPO cDNA. We use the same vector harboring the tetracycline (tet)-dependent transactivator (rtTA2S-M2) and silencer (tTS) and mouse EPO cDNA to analyze the capacity of the dual tet-dependent transactivator system to control long-term EPO gene expression and to study the effect of an eventual immune response against these artificial proteins after i.m. delivery in immuno-competent mice. In the present study we demonstrate that i.m. injection of this vector in immuno-competent mice generates a cellular immune response to the rtTA2S-M2 transcription factor. This response curtails the duration of mouse EPO expression in mice, presumably by destroying the cells that co-express transcription factors and the therapeutic gene. Nonetheless, regulation of mouse EPO secretion was maintained during the entire experimental period, both when the vector dosage was reduced and when the tet-dependent transcription factors were put under the control of a muscle-specific promoter. Delivery of the tet transactivators using as vehicle a HD-Ad vector induced an immune response directed against the transactivators themselves, causing short-term therapeutic transgene expression. Regulated, long-term therapeutic transgene expression was, however, obtained by reducing the vector dose or expressing the transactivators under the control of a muscle-specific promoter.